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(57)Abstract: 

PROBLEM TO BE SOLVED: To dissolve deviation 
between selection period of a signal line and phase 
relation of a video signal due to variations of 
characteristics of TFTs. constituting shift register in a 
signal line driver in the signal control circuit of an active 
matrix type liquid crystal display device, in which a drive 
circuit is incorporated. 

SOLUTION: An ASW (n+1) control signal, supplied to the 
block of an (n+1)th stage, and reference pulses are 
compared in a phase comparing circuit 1 5, and the phase 
difference is detected to be outputted to a phase 
correction circuit 17 of a timing control circuit 11. The 
circuit 1 7 corrects the phase of clock pulses to be 
outputted from a timing controller 1 6, according to the 
phase difference between the two signals. 
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* NOTICES * 

Japan Patent: 0££±ce is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the signal-control circuit of the active matrix liquid 
crystal display which contained the actuation circuit on the array substrate which constitutes a liquid 
crystal panel. 
[0002] 

[Description of the Prior Art] Since the active matrix liquid crystal indicating equipment using TFT (thin 
transistor) as a switching element does not have a cross talk between contiguity pixels and it is suitable 
for highly minute-ization for each [ which constitutes a display screen ] pixel of every, it is observed as 
what realizes high-defmition-izing of a display screen, enlargement, and color picture-ization. The liquid 
crystal display of actuation circuit one apparatus which built in the actuation circuit on the array 
substrate which constitutes one side of a liquid crystal panel for the objects, such as thin-shape[ highly- 
minute-izing and ]-izing, attracts attention so that it may be represented witti recent years by the liquid 
crystal display which used p-Si (polish recon) TFT, 

[0003] As an actuation method of the liquid crystal display of such actuation circuit one apparatus, the 
block sequential actuation method which impresses a video signal is learned, making sequential 
selection of two or more signal lines (block) within 1 horizontal-scanning period. The signal-line driver 
which performs this block sequential actuation consists of a shift register and an analog switch 
(following, AS W), and a video signal, a clock pulse, and a start pulse are supplied from a signal-control 
circuit. And the shift pulse which said shift register generates serves as an AS W control signal, and 
ON/OFF of ASW are controlled. By this ON/OFF of ASW, sequential selection of a signal line is 
performed and a video signal is supplied to a signal line. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in order to impress a predetermined video signal 
to a certain signal line, the phase relation between the selection period of this signal line and a video 
signal needs to be kept suitable. However, if this phase relation shifts, it is postponed xintil the selection 
period of the signal line of one this side or back by the video signal, and it is supplied at it, thereby, a 
ghost will occur on a screen and the problem that display grace falls will produce it. As main causes 
which a gap of such phase-related produces, the property variation of TFT which constitutes the shift 
register in a signal-line driver is mentioned. 

[0005] By canceling the selection period of a signal line, and a gap of phase-related [ of a video signal ], 
this invention reduces a ghost and aims at offering the signal-control circuit which can acquire good 
display grace. 
[0006] 

[Means for Solving the Problem] In order to . attain with the above-mentioned object, invention of claim 
1 The array substrate containing the pixel electrode connected to the switching device arranged near 
[ intersection ] each [ of two or more signal lines arranged in the shape of a matrix and two or more 
scanning lines, said signal line, and the scanning line ], and said switching device, The opposite 
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substrate containing the counterelectrode which counters said pixel electrode, and the light modulation 
layer which intervened between said substrates. In the signal-control circuit which supplies a video 
signal, a clock pulse, and a start pulse to the liquid crystal display equipped with each actuation circuit 
of said signal line and the scanning line at least One of the switch control signals outputted in order to 
make sequential selection of said every two or more signal lines from the actuation circuit of said signal 
line It is characterized by having the reference pulse generating circuit which generates a phase 
comparison circuit and said reference pulse signal to the extent that phase contrast with a reference pulse 
signal is detected, and the phase compensator which amends the phase of the clock pulse which supplies 
at least the above to said liquid crystal display according to the phase contrast detected in the phase 
comparison circuit. 

[0007] Invention of claim 2 is set to invention of a claim. At least the above moreover, a phase 
comparison circuit The 1st flip-flop circuit which considers said reference pulse signal as an input, and 
the 2nd flip-flop circuit which considers said one switch control signal as an input, It consists of counter 
circuits which coimt the phase contrast of said two signals using the AND of said output signal from the 
1 st flip-flop circuit and reversal output signal from the 2nd flip-flop circuit. Said phase compensator is 
characterized by consisting of data selection circuitries which choose and output one of two or more 
clock pulses from which a phase differs based on the phase contrast outputted from said counter circuit. 
[0008] Since the phase of die clock pulse which determines the sending-out timing of a switch control 
signal is amended according to the phase contrast of the one and the reference pulse of a switch control 
signal according to the above-mentioned configuration, timing rose ****** of a switch control signal 
can also optimize the timing of a switch control signal and a video signal by the property variation of 
TFT which constitutes the shift register in a signal-line driver, and a gap of phase-related can be 
canceled. 
[0009] 

[Embodiment of the Invention] Hereafter, the operation gestalt at the time of applying the signal-control 
circuit concerning this invention to the signal-control circuit of an active matrix liquid crystal display is 
explained. 

[0010] Drawing 2 is circuitry drawing of the active matrix liquid crystal indicating equipment 
conceming this operation gestalt, and shows the circuitry of a block sequential actuation method 
especially. This liquid crystal display 1 consists of a liquid crystal panel 2, the scanning-line driver 3 for 
driving this liquid crystal pemel 2 and the signal-line driver 4, and a liquid crystal controller that supplies 
a video signal, a clock pulse, and a start pulse to these drivers and that is not illustrated. 
[001 1] The liquid crystal panel 2 is constituted as a display panel of the light transmission mold 
displayed using the light source light from the back light which is not illustrated, for example. Two or 
more signal lines 7 connected with the signal-line driver 4 at this liquid crystal panel 2 and the scanning 
line which the plurality connected with the scanning-line driver 3 does not illustrate are arranged in the 
shape of a matrix. These wiring is formed on the array substrate which is not illustrated, and the 
switching device and pixel electrode which consist of TFT which is not illustrated are further formed 
near [ intersection ] each. On the other hand on the opposite substrate which counters with this array 
substrate and is arranged and which is not illustrated, the coxmterelectrode is formed, and the liquid 
crystal layer as a light modulation layer which is not illustrated is held between these two substrates. 
[0012] In addition, in the liquid crystal panel 2, the scanning-line driver 3 and the signal-line driver 4 
which are mentioned later are formed on the same array substrate by using p-Si (polish recon) TFT. 
[0013] The scanning-line driver 3 consists of circuits containing the shift register which is not 
illustrated, and supplies a sequential-scanning signal to said scanning line based on the vertical clock 
pulse and vertical start pulse which were inputted from said liquid crystal controller. 
[0014] The signal-line driver 4 consists of a shift register 5 and a circuit containing ASW (analog 
switch)6, and supplies the video signal corresponding to each signal line 7 to predetermined timing 
based on the video signal inputted from said liquid crystal controller, a level clock pulse, and a start 
pulse. 

[0015] In the signal-line driver 4 of this operation gestalt, two or more signal lines 7 are made into one 
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unit (block), and n-M step of block is formed. A shift register 5 generates the ASW control signal for 
n+1 step based on a level clock pulse and a level start pulse, and carries out the sequential output of this. 
The signal line 7 of each block is connected to the video-signal line 8 (two positive/negative) through 
corresponding ASW6, if the sequential output of the ASW control signal corresponding to each block is 
carried out from a shift register 5, two or more ASW6 corresponding to 1 block will turn on 
simultaneously, and a video signal will be written in fi*om the video-signal line 8 to the signal line 7 for 
1 block. The ASW control signal from a shift register 5 is outputted in order of... the 2nd step, and, 
thereby, the 1st step of pixel [ the 1st step of / the 2nd step of ] of 1 level line drives it per block in order 
of ... within 1 horizontal-scanning period. 

[0016] In addition, in drawing 2 , the n+lst step of signal line is a signal line of the dummy for avoiding 
the voltage variation of the video signal in the edge (the n-th step) of a liquid crystal panel 2, and is not 
participating in a actual display. 

[0017] Drawing 1 is circuitry drawing of the liquid crystal controller 10 which supplies a video signal, a 
clock pulse, etc. to the above-mentioned liquid crystal panel 2. 

[0018] The liquid crystal controller 10 A video signal, a clock pulse, A reference pulse etc. The timing 
control circuit 1 1 to output, D/A converter 12 which changes into analog data the video signal outputted 
from this timing control circuit 1 1 from digital data, and the clock pulse outputted from the timing 
control circuit 1 1 And the electrical -potential-difference level-conversion circuit 13 which carries out 
pressure up of the electrical potential difference of a start pulse, and the ASW control signal supplied to 
the n+lst step of block are taken out. It consists of phase comparison circuits 15 to the extent that the 
phase contrast of the reference pulse generated by the electrical-potential-difference level-conversion 
circuit 14 which lowers the pressure of the electrical potential difference, and the timing control circuit 
11, and the ASW control signal whose pressure was lowered in the electrical-potential-difference level- 
conversion circuit 14 is detected. 

[0019] Here, the relation of the driver voltage of liquid crystal has formed the electrical-potential- 
difference level-conversion circuits 13 and 14, and it is because there is a difference of supply voltage 
between the timing control circuit 1 1 and each drivers 3 and 4, so it is necessary to perform the level 
conversion of a signal level in the I/O part of a signal. 

[0020] The timing control circuit 1 1 consists of a timing controller 16 and phase compensator 17. 
[0021] Based on the system clock supplied from the outside, the timing controller 16 generates a 
vertical/horizontal clock pulse, a start pulse, a reference pulse, etc., and supplies them to the scanning- 
line driver 3 or the signal-line driver 4 with the video signal to which these pulse signals are similarly 
supplied from the outside. In addition, said reference pulse is generated by the reference pulse 
generating circuit which is included in the timing controller 16 and which is not illustrated. 
[0022] Phase compensator 17 amends the phase of the clock pulse outputted from the timing controller 
16 according to the phase contrast detected in the phase comparison circuit 15. With this operation 
gestalt, out of two or more clock pulses from which a phase differs, the clock pulse of suitable timing 
was chosen according to the magnitude of phase contrast, and processing which amends the phase of a 
clock pulse is realized by sending this to the timing controller 16 so that it may mention later. 
[0023] Next, in the liquid crystal controller 10 constituted as mentioned above, the actuation which 
amends a clock pulse based on an ASW control signal and a reference pulse is explained. 
[0024] Drawing 3 is the electrical-potential-difference wave form chart showing the wave of an ASW 
control signal, a video signal, and a reference pulse, and shows the pulse in 1 horizontal-scanning period 
of arbitration. The ASW control signal supplied to the 1st step of block is shown in one step of ASW 
among drawing (others are also made the same). 

[0025] After pressure up of the level clock pulse generated by the above-mentioned timing control 
circuit 1 1 and the start pulse is carried out in the electrical-potential-difference level-conversion circuit 
13, they are supplied to the signal-line driver 4. And in the shift register 5 of the signal-line driver 4, an 
ASW control signal is generated based on these pulse signals, and an ASW control signal is outputted 
one by one from the 1st step to the n+lst step. Moreover, synchronizing with this ASW control signal, a 
video signal is supplied to the video-signal line 8. 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 4/1 6/2004 



Page 4 of 5 



[0026] With the broken line a of drawing 3 , the gap has arisen [ the timing of the m-th step of ASW 
control signal ] in the phase relation between an ASW control signal and a video signal early compared 
with the video signal. In this case, since a video signal will be seemingly supplied to late timing to an 
ASW control signal, a part of this video signal will be postponed and written in the m+lst step of signal 
line as follows. 

[0027] after lowering the pressure of the ASW confrol signal (henceforth, ASW (n+1) control signal) 
supplied to the last of 1 horizontal-scanning period at the n+lst step of block by the liquid crystal 
controller 10 in ejection and the electrical-potential-difference level-conversion circuit 14 — about — it 
inputs into the phase comparison circuit 15. the reference pulse adjusted to the right timing of an ASW 
(n+1) control signal by the timing controller 16 on the other hand — generating — about — it inputs into 
the phase comparison circuit 15. In the phase comparison circuit 15, as the broken line b of drawing 3 
shows, the reference pulse generated by the timing controller 16 is compared with an ASW (n+1) 
control signal, the phase contrast is detected, and it outputs to the phase compensator 17 of the timing 
control circuit 1 1. In phase compensator 17, the phase of the clock pulse outputted from the timing 
controller 16 is amended according to the phase contrast of said two signals. As shown in the broken 
line c of drawing 3 , in the next 1 horizontal-scanning period, the timing of an ASW control signal and a 
video signal will be optimized by this amendment, and a gap of phase-related will be canceled. 
[0028] In addition, altiiough the ASW control signal taken out for a comparison was made into the ASW 
(n+1) control signal supplied to the last stage and the n+lst step of becoming block with this operation 
gestalt, this is for amending collectively delay of the timing by the property variation of the shift register 
5 which drives a total of n steps of blocks. Not only this example but the ASW control signal supplied to 
the block of those other than the n+lst step is taken out, and it is good also as an object for a 
comparison. 

[0029] Next, while explaining the concrete circuitry of the phase comparison circuit 15 and phase 
compensator 17, the processing which amends the phase of a clock pulse from the detected phase 
contrast is ftirther explained to a detail. 

[0030] Drawing 4 is concrete circuitry drawing of the phase comparison circuit 15 and phase 
compensator 17 to the extent that it is shown in drawing 1 . 

[0031] The 1st flip-flop (F/F) circuit 111 which considers as an input the reference pulse by which the 
phase comparison circuit 15 was generated by the timing controller 16, The 2nd flip-flop circuit 112 
which considers as an input the ASW (n+1) control signal whose pressure was lowered in the electrical- 
potential-difference level-conversion circuit 14, It consists of counter circuits 114 which count the phase 
contrast of said two signals using AND circuit 113 which shows the AND of the output signal from the 
1st flip-flop circuit 111, and the reversal output signal from the 2nd flip-flop circuit 1 12. In addition, the 
1st flip-flop circuit 111, 2nd flip-flop circuit 112, and counter circuit 1 14 are driven synchronizing with 
a system clock. 

[0032] Phase compensator 17 is constituted by the multiplexer 115 which chooses and outputs one of 
two or more clock pulses from which a phase differs based on the phase contrast outputted from the 
counter circuit 114. Two or more clock pulses which were generated by the timing controller 16 based 
on the system clock and from which a phase differs are inputted into this phase compensator 17. 
[0033] Next, the actuation which amends the phase of the clock pulse supplied to a liquid crystal panel 2 
is explained. 

[0034] after [ first, ] the ASW (n+1) control signal supplied to the last of 1 horizontal-scanning period at 
the n+lst step of block was taken out and the pressure was lowered in the electrical-potential-difference 
level-conversion circuit 14 — about ~ it is inputted into the 2nd flip-flop circuit 1 12 of the phase 
comparison circuit 15. On the other hand, at least the reference pulse generated by the timing controller 
16 is inputted into the 1st flip-flop circuit 1 1 1 of the phase comparison circuit 15. the reversal signal of 
the reference pulse from the 1st flip-flop circuit 111 after, as for this ASW (n+1) control signal and 
reference pulse, the wave was operated orthopedically in each flip-flop circuit — moreover, from the 2nd 
flip-flop circuit 1 12, the output signal corresponding to an ASW (n+1) control signal is taken out, and it 
is inputted into AND circuit 113. The phase contrast of said reference pulse and ASW (n+1) control 
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signal is counted in a counter circuit 114 using AND circuit 1 13. In a multiplexer 115, out of two or 
more clock pulses from which a phase differs, the clock pulse corresponding to said signal by which 
binarization was carried out, i.e., the clock pulse of the suitable timing according to the magnitude of 
phase contrast, is chosen, and it is outputted to the timing controller 16. Thereby, the timing of an ASW 
control signal and a video signal is optimized, and a gap of phase-related is canceled. 
[0035] In addition, in this operation gestalt, the reference pulse outputted from the timing controller 16 
is good also as a configuration with which making it the same only xmited the phase comparison circuit 
15 with the timing controller 16, although it has generated by the reference pulse generating circuit 
which is included in the timing controller 16 and which is not illustrated. Thus, when it unifies, the 
passive-circuit-elements configuration on a printed wired board can be simplified. Moreover, before 
lowering the pressure of the ASW (n+1) control signal taken out from the signal-line driver 4 in the 
electrical-potential-difference level-conversion circuit 14, it is good also as circuitry which performs a 
phase comparison. 
[0036] 

[Effect of the Invention] As explained above, in the signal-control circuit concerning this invention 
Since the phase contrast of the switch control signal and reference pulse which are supplied to a signal 
line is detected and the clock pulse was amended according to the phase contrast Since the selection 
period of a signal line and a gap of phase-related [ of a video signal ] are cancelable with the property 
variation of TFT which constitutes the shift register in a signal-line driver even if the timing of an ASW 
control signal varies, a ghost is reduced and it becomes possible to acquire good display grace. 



[Translation done.] 
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' * NOTICES* 

Japan Patent Office is not: responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The array substrate containing the pixel electrode connected to the switching device arranged 
near [ intersection ] each [ of two or more signal lines arranged in the shape of a matrix and two or more 
scanning lines, said signal line, and the scanning line ], and said switching device, The opposite 
substrate containing the counterelectrode which counters said pixel electrode, and the light modulation 
layer which intervened between said substrates. In the signal-control circuit which supplies a video 
signal, a clock pulse, and a start pulse to the liquid crystal display equipped with each actuation circuit 
of said signal line and the scanning line at least One of the switch control signals outputted in order to 
make sequential selection of said every two or more signal lines from the actuation circuit of said signal 
line The reference pulse generating circuit which generates a phase comparison circuit and said 
reference pulse signal to the extent that phase contrast with a reference pulse signal is detected, The 
signal-control circuit characterized by having the phase compensator which amends the phase of the 
clock pulse which supplies at least the above to said liquid crystal display according to the phase 
contrast detected in the phase comparison circuit. 

[Claim 2] The 1st flip-flop circuit where, as for a phase comparison circuit, at least the above considers 
said reference pulse signal as an input. The 2nd flip-flop circuit which considers said one switch control 
signal as an input, It consists of counter circuits which count the phase contrast of said two signals using 
the AND of said output signal from the 1st flip-flop circuit and reversal output signal from the 2nd flip- 
flop circuit. Said phase compensator is a signal-control circuit according to claim 1 characterized by 
consisting of data selection circuitries which choose and output one of two or more clock pulses from 
which a phase differs based on the phase contrast outputted from said counter circuit. 



[Translation done.] 
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